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11. INTRODUCTION 
1.1 Focus of the present thesis 
The thesis presented is based on two separate surveys. Survey I is focusing on pregnant 
women at about 7 months gestational age resident in urban and rural areas of Mbale district, 
Eastern Uganda. Survey II is focusing on 6-36 months old children and their caregivers 
attending Mother and Child Health Care facilities, MCH, in Kampala district, Uganda. Survey 
I concerns the prevalence, socio-demographic distribution and psycho-social impacts of 
periodontal disease and tooth loss in pregnant women, whereas Survey II assesses the degree 
to which socio-demographic, clinical- and psychosocial factors associate with caregivers’ 
overall evaluation of the oral health- and general health status of their  6-36 months old 
children.  
Specifically the present thesis considers;  
1) Prevalence and severity of periodontal status and tooth loss in pregnant women and 
the association of these measures of oral health with socio-demographics, gestational 
age, dental care utilization and oral hygiene behavior  
2) Prevalence of oral impacts on daily performances, OIDP, in pregnant women and the 
relationship of oral impacts with periodontal status, tooth loss and self-reported oral 
symptoms suggestive of periodontal disease.  
3) Factors associated with caregiver’s overall evaluation of the oral health- and general 
health status of their 6-36 months old children.  
Survey I is justified by the fact that little is known about the occurrence, distribution and 
determinants of periodontal disease and tooth loss in pregnant women emanating from sub-
Saharan Africa that can be used to plan public health policies to improve maternal oral and 
general health. Survey II of this thesis is justified by the fact that the impact of oral diseases 
2on the oral quality of life in pre-school children and their families has not been thoroughly 
investigated neither in the context of developed- nor in the context of developing countries. 
This is notably as oral disease among children is widespread (Casamassimo et al., 2009). In 
socio-economically developing countries a trend towards increase in children’s dental caries 
prevalence has been observed. This has been attributed to changes from a traditional- to a 
more Western-style diet, including commercialized sugar products (Kiwanuka et al., 2004, 
Miura et al., 1997, Sgan-Cohen and Mann, 2007).  
1.2 Conceptual models  
The three papers constituting the present thesis might generally be viewed from a life-course 
perspective (Ben-Shlomo and Kuh, 2002). This approach to conceptualization of chronic 
disease aetiology has increasingly been recognized to be applicable to wider notions of health 
and well being. A life course approach might be defined as the study of long-term effects on 
health- and oral health of physical and social exposures during gestation, childhood, 
adolescence, young adulthood and later adult life (Osler, 2006). Thus, biological markers, 
such as maternal oral health during pregnancy might affect offspring’s’ birth weight which 
again is critical for the development of health- and oral health aspects in childhood, 
adolescence and adult life. Recent studies have shown that apart from its increased frequency 
during pregnancy, periodontal disease constitutes an independent risk factor for preterm birth 
(Wimmer and Pihlstrom, 2008, Dasanayake et al., 2008). About 18% of preterm low weight 
births have been attributed to periodontal diseases during pregnancy (Boggess and Edelstein, 
2006). Low birth weight infant delivery is a major health problem in low income countries 
(WHO/UNICEF, 2004). Furthermore, low birth weight is associated with high morbidity and 
mortality rates (McCormick, 1985, WHO/UNICEF, 2004). Within a life course perspective 
poor maternal oral health status during pregnancy as assessed in Paper I might affect mothers’ 
3quality of life and well being, assessed in Paper II and subsequently oral health and well being 
of their infant children assessed in Paper III through biological markers at birth, such as low 
birth weight. 
Conceptual models illustrating causal relationships among various domains of oral health 
outcomes have been presented by Locker (1988), Gilbert et al (1998), Johnson and Wolinsky 
(1993), and Wilson and Cleary (1995). The model by Wilson and Cleary (1995) was 
employed to guide the selection of variables and the statistical analyses of Paper II and Paper 
III. According to this model (Fig 1) health outcomes are classified into five main levels; 
biological and physiological variables, symptom status, functional status, general health 
perceptions and overall quality of life or subjective well-being. Accordingly, studies of self-
rated oral health status need to address the following main concepts: oral disease and disorder, 
oral health related symptoms and functional disadvantages. Specifically, this conceptual 
model hypothesizes a progression from distal determinants such as oral diseases to more 
intermediate and proximal determinants such as pain, functional problems and oral 
disadvantages. Distal determinants (e.g. oral disorder) might influence oral health perceptions 
directly or indirectly through factors at the intermediate (symptom status) and proximal 
(functional disadvantage) levels of the hierarchy. Finally, proximal level determinants 
constitute the immediate direct influences on health and oral health perceptions. 
The relationship between health/oral health and socioeconomic status, SES, is well 
established (Sabbah et al., 2007, Petersen et al., 2005, Locker, 2000).Several studies show a 
gradient of an improving health with improving SES. The SES indicators commonly used 
have been income, education and occupation. However, different indicators of social strata 
can be investigated as means to determine areas of intervention specific for health (Adler and 
4Ostrove, 1999). The actual mechanism through which SES relates to health outcomes is being 
debated (Adler et al., 1993). Adler et al. (1993) have described a conceptual model suggesting 
that socio-economic position affects general health/oral health through health care, psycho-
social factors and health related behaviors (Fig 2). Whereas the arrows in the model are in one 
direction, there is a possibility that there are interactions between different aspects which can 
be identified through research and thus refine the model. Once other SES differentials are 
identified, recommendations for prevention and treatment that are effective across the social 
strata can then be designed (Adler et al., 1993). Adler’s model was employed in Paper I to 
explore the relationship of parity, recognized as a measure of socio-economic position, dental 
care utilization, psycho-social factors and oral hygiene on tooth loss and periodontal disease 
in pregnant Ugandan women.  
  
1.3 Periodontal disease globally 
The most common form of periodontal disease has been defined as “an inflammatory process 
affecting one or more of the supporting tissues of teeth – the gingival tissue, the periodontal 
membrane and the alveolar bone” (Scherp, 1964). More recently the American Academy of 
Periodontology defined chronic periodontitis as “an infectious disease resulting in 
inflammation within the supporting tissues of teeth, progressive attachment and bone loss- 
characterized by pocket formation and or recession of gingiva” (AAP, 2001).  
In early epidemiological studies, gingivitis and periodontitis were combined and considered a 
continuum (Lopez and Baelum, 2003). Studies of experimental gingivitis by Loe and 
coworkers demonstrated that accumulation of plaque led to gingivitis and that gingivitis was 
treated by plaque removal (Loe et al., 1965). This evidence suggested a plaque-gingivitis-
periodontitis concept (Loe et al., 1965). Currently, the diagnosis of periodontal disease is 
5based on probing depth, clinical attachment level, CAL, the radiographic pattern and extent of 
alveolar bone loss, gingival inflammation measured as bleeding on probing or a combination 
of those measures (Page and Eke, 2007). In addition, consideration might be given to age, 
gingival recession, tooth mobility, medical and dental history, and signs and symptoms 
including pain and microbial deposits (Page and Eke, 2007). Although a standard case 
definition is a central requirement in epidemiological research, a plethora of case definitions 
has been used in population based studies without an accepted standard and with a wide range 
of signs and symptoms employed (Kinane and Bouchard, 2008). 
The methods recommended by the World Health Organization, WHO, for recording of 
periodontal disease have varied from Rusell’s periodontal index to the Community 
Periodontal Index of Treatment Need, CPITN/CPI (Page and Eke, 2007). The CPI was 
introduced by WHO to provide profiles of the periodontal status of populations and to enable 
countries to plan prevention programs (Benigeri et al., 2000). CPI data are also helpful in the 
surveillance of oral health at country level (Petersen and Ogawa, 2005). The CPITN/CPI has 
been utilized extensively in most countries around the world. Use of CPITN/CPI involves the 
scoring of 10 indicator teeth for the presence of pockets ≥6 mm (code 4), pockets 4-5mm 
(code 3), calculus (code 2), bleeding on probing (code 1) and healthy (code 0). The highest 
score is recorded for each tooth and subject (for further description, see Paper I). The use of 
CPI builds on the traditional view of the natural history of periodontal disease in terms of 
plaque accumulation leading to gingivitis, which in turn inevitably progress to periodontitis 
and ultimately causes tooth loss, unless this chain is broken at the first early step of plaque 
accumulation (Baelum et al., 2007). The CPI methodology has been heavily criticized and 
consequently attachment level measurements (clinical attachment level, CAL) have been 
included in the WHO survey methodology (Baelum et al., 2007). Epidemiological data in 
6terms of CPI represents the professional oral health care providers’ normative assessment of 
dental health care need. This normative assessment does not take into account the pain and 
suffering of people, their perceived needs, expectations and wants (Baelum et al., 2007). 
Studies have indicated that CPI data leads to overestimation of treatment needs particularly 
among younger age groups (Kingman and Albandar, 2002). Nevertheless, this index has the 
advantages of being simple, having speed, reproducibility and international uniformity 
(Petersen and Ogawa, 2005).  
Less well defined diagnostic criteria for periodontal disease reduces the possibility of 
comparing prevalence and severity estimates across populations and within the same 
population across time (Page and Eke, 2007). Nevertheless, some broad epidemiological 
patterns of periodontal disease have been outlined in the literature. Thus, the prevalence of 
edentulism is found to be considerable higher, the mean number of remaining teeth lower and 
the level of oral hygiene substantially better in populations of high income countries as 
compared to populations of low- and middle income countries (Baelum et al., 2007). Despite 
the high prevalence of gingivitis reported in adolescent populations (Albandar 2002), the 
extent and severity of periodontal disease appear to increase with increasing age in 
populations across Established Market Economies, sub-Saharan Africa and China (Baelum et 
al., 2007). However, the affected teeth distribution in subjects is skewed, in that for instance 
22% of subjects aged 20-29 yr old in China carry 75% of the total attachment loss burden 
(Baelum et al., 2007). A trend of declining prevalence and severity of periodontal disease 
from 1988 to 2000 has been demonstrated by the national surveys of periodontal disease 
conducted in the US population in all racial/ethnic groups, with a current prevalence rate of 
moderate to severe periodontitis ranging from 4-10% (Borrell et al., 2005). A similar trend 
has been observed among young adults in Scandinavia (Hugoson and Norderyd, 2008). 
7Information about periodontal health status globally that has been assessed by the CPITN is 
stored in the WHO Global Oral Health Bank (http://www.dent.niigata-
u.ac.jp/prevent/perio/contents.html ). According the WHO data, gingival bleeding is prevalent 
among adult populations in all regions of the world, whereas advanced periodontal disease 
with pockets of 6mm or more affects about 10-15% of adults worldwide. According to the 
report by Petersen and Ogawa (2005) periodontal disease contributes significantly to the 
global burden of oral diseases. Table 1 provides an overview of studies considering the 
periodontal condition of populations emanating from sub-Saharan Africa. 
Chronic periodontal disease is considered a multi-factorial disease. The most important risk 
factors or risk indicators for periodontal disease have been listed in terms of; geographic 
region (Albandar, 2002), oral hygiene level, (Abdellatif and Burt, 1987, Axelsson and Lindhe, 
1981, Corbet et al., 2002) smoking ( Albandar 2002), diabetes mellitus, increasing age, male 
gender (Baelum et al., 2007, Albandar, 2002), race/ethnicity (Baelum et al., 1996, Albandar, 
2002), and genetic factors. Moreover, the following risk factors have been listed; bacterial 
specificity, viruses, host response factors, socio-economic status, osteoporosis, psychological 
factors and local factors in terms of tooth morphology, form and location of tooth furcation, 
level and quality of dental restoration, dental calculus formation, dental caries lesions, trauma 
from occlusion, gingival form, contact between teeth and other local anatomic features 
(Albandar, 2002, Albandar and Rams, 2002).
1.4 Oral health related quality of life  
Emerging consensus in the literature has identified oral health related quality of life 
(OHRQoL) as a multidimensional construct containing physical, social and psychological 
domains (Slade, 1997a). Over the years several socio-dental indicators have been developed, 
8ranging from single-item indicators to composite inventories or scoring systems, covering the 
aforementioned OHRQoL domains. The indices are requested to be simple to use, reliable, 
valid, precise, acceptable, and amenable to statistical analysis, correspond to decision making 
criteria and to be supported by a relevant theoretical model.  
A remarkable increase in development and testing of OHRQoL measures, their use in health 
surveys, clinical trials and studies evaluating oral health service has been noted over the past 
two decades. A number of research tools are developed and modified that focus on subjective 
measures (which address perceptions, feelings and behaviors) to assess health, well-being and 
quality of life of adults as well as in children (Slade, 1997b). These instruments, or socio-
dental indicators, developed to assess the functional, social and psychological outcomes of 
oral disorders, are similar in that they are theory based and based on self-report measures 
(Slade, 1997b, Buck and Newton, 2001). They vary, however, in terms of length, content, 
sub-scale structure, response format and methods of obtaining quality of life scores. As 
concluded in a review by Slade et al. (1998), no single instrument can be regarded as a gold 
standard set of questions. Table 2 and 3 provide an overview of oral quality of life 
instruments for use in adults and children and reference to studies that have applied those 
instruments. 
The OHRQoL indicators are to a varying extent based on the conceptual framework derived 
from the World Health Organization’s (WHO) International Classification of Impairment, 
Disabilities and Handicaps (ICIDH) which has been amended for dentistry by Locker (WHO, 
1980, Locker, 1988). The ICIDH provides a basis for the empirical exploration of the links 
between different dimensions or levels of consequence variables and consists of the following 
key concepts: impairments, functional limitations, pain and discomfort and disability and 
9handicap. Impairments refer to the immediate biophysical outcomes of disease, commonly 
assessed by clinical indicators. Functional limitations at the second level are concerned with 
functioning of body parts whereas pain and discomfort refer to the experiential aspects of oral 
conditions in terms of symptoms. In addition to dissatisfaction with dental appearance, they 
comprise the intermediate impacts, caused by oral health status. Any of the dimensions 
mentioned at the first and second level may lead to the third level of outcomes which refer to 
any difficulties in performing activities of daily living and to broader social disadvantages – 
named “ultimate impacts” and corresponding to the WHO and Locker’s concept of disability 
and handicap (WHO, 1980, Locker, 1988) (Fig 3). 
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Figure 1 Wilson and Cleary Model (1995) 
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Figure 2 Simplified model of Pathways from socioeconomic status, SES, to Health (Adler and 
Ostrove, 1999). 
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Figure 3 Theoretical framework of consequences of oral impacts  
(Modified from WHO’s International Classification of Impairment, Disabilities and 
Handicaps) (WHO, 1980)  
Impairment Level 1
Level 2 
Intermediate 
Impacts 
Level 3 
Ultimate 
Impacts 
Pain Discomfort Functional 
limitation 
Dissatisfaction 
with appearance 
Impacts on daily performance 
Physical Psychological  Social 
13
Ta
bl
e 
1 
A
 S
um
m
ar
y 
o
f s
tu
di
es
 o
f p
er
io
do
nt
al
 d
ise
as
e 
in
 su
b-
Sa
ha
ra
n
 A
fri
ca
n
 p
op
ul
at
io
ns
, 1
99
5-
20
08
. 
A
u
th
o
r/
yr
 
C
o
u
n
tr
y 
 
N
 
A
ge
 (y
r) 
R
ec
o
rd
in
g 
Pr
ev
al
en
ce
 
N
ga
tia
 
et
 
al
.
 
(20
08
) 
K
en
ya
 
28
9 
≥4
5 
W
H
O
 
ba
sic
 m
et
ho
ds
  
85
.6
%
 C
al
cu
lu
s 
82
.5
%
 G
in
gi
v
al
 
re
ce
ss
io
n
  
77
.4
%
 B
le
ed
in
g 
gu
m
s 
Fa
n
as
 e
t a
l. 
(20
08
) 
Li
by
a 
20
15
 
7-
16
 
Pe
rio
do
nt
al
 
po
ck
et
s 
 
4.
9%
 p
er
io
do
n
ta
l p
oc
ke
tin
g 
M
um
gh
am
ba
 e
t a
l. 
(20
06
) 
Ta
nz
an
ia
 
30
2 
14
-4
4 
G
in
gi
v
al
 B
le
ed
in
g 
PP
D
 
Se
lf-
re
po
rt
 
10
0%
 g
in
gi
v
al
 
bl
ee
di
n
g 
 
33
%
 g
um
 
bl
ee
di
n
g 
du
rin
g 
to
o
th
 b
ru
sh
in
g 
 
99
%
 ca
lc
ul
us
 
27
%
, P
PD
 
4-
5 
m
m
 
 
3%
 P
PD
 6
+
 
m
m
 
 
A
gb
el
u
si 
an
d 
Je
bo
do
 
(20
06
) 
N
ig
er
ia
 
16
00
 
12
 
CP
IT
N
 
72
.7
%
 n
ee
de
d 
pe
rio
do
nt
al
 
tr
ea
tm
en
t 
M
uw
az
i e
t a
l. 
(20
05
) 
U
ga
n
da
  
69
3;
 
39
6 
12
 y
r;
 
35
-4
4 
G
in
gi
v
al
 
bl
ee
di
n
g 
Ca
lc
u
lu
s 
B
O
P-
 
53
.9
%
; 4
6.
5%
 
Ca
lc
u
lu
s 
- 
56
%
; 7
9.
3%
 
Ta
iw
o
 e
t a
l. 
(20
04
) 
N
ig
er
ia
 
69
0 
≥6
5 
CP
IT
N
 
M
ob
ili
ty
 
94
.8
%
 h
ad
 so
m
e 
fo
rm
 
o
f p
er
io
do
nt
al
 
di
se
as
e 
V
ar
en
n
e 
et
 
al
.
 
(20
04
) 
B
ur
ki
n
a 
Fa
so
 
19
14
 
4 
in
de
x 
ag
es
 
W
H
O
 
ba
sic
 m
et
ho
ds
 
CP
I=
3 
in
 
13
%
 o
f 1
8y
r 
to
 
36
%
 o
f 3
5-
44
yr
. 
W
an
de
ra
 an
d 
Tw
a 
tw
a 
(20
03
) 
U
ga
n
da
 
68
5 
5-
22
 
W
H
O
 
ba
sic
 m
et
ho
ds
 
59
%
 h
ea
lth
y 
pe
rio
do
nt
iu
m
 
K
ik
w
ilu
 
an
d 
M
an
da
i 
(20
01
) 
Ta
nz
an
ia
 
12
97
 
8-
15
 
W
H
O
 
ba
sic
 m
et
ho
ds
 
75
%
 h
ea
lth
y 
pe
rio
do
nt
iu
m
 
A
de
gb
em
bo
 e
t a
l. 
(20
00
) 
G
am
bi
a 
12
35
 
8-
80
 
W
H
O
 
ba
sic
 m
et
ho
ds
 
<
12
%
 h
ea
lth
y 
pe
rio
do
nt
iu
m
 
14
A
u
th
o
r/
yr
 
C
o
u
n
tr
y 
 
N
 
A
ge
 (y
r) 
R
ec
o
rd
in
g 
Pr
ev
al
en
ce
 
Pe
te
rs
en
 
an
d 
K
ak
a 
 
(19
99
) 
N
ig
er
 
14
73
 
4 
in
de
x 
ag
es
  
CP
IT
N
 
CP
I=
 
2 
in
 
99
%
 o
f 1
8 
yr
 
an
d 
87
%
 o
f 3
5-
44
 
Fr
en
ck
en
 e
t a
l. 
(19
99
) 
Zi
m
ba
bw
e 
37
09
 
15
-1
9;
 
35
-4
4 
CP
IT
N
 
B
le
ed
in
g 
-2
1%
;  
9%
 
Ca
lc
u
lu
s 
–
 4
7%
; 6
0%
 
4-
5m
m
 
po
ck
et
 
–
 
8%
; 1
9%
 
>
6m
m
 
po
ck
et
 
–
 
0.
4%
; 4
%
 
G
u
gu
sh
e 
(19
98
) 
So
ut
h 
A
fri
ca
 
37
63
 
20
-6
4 
CP
IT
N
 
5%
 h
ea
lth
y 
pe
rio
do
nt
iu
m
 
Le
m
ba
rit
i e
t a
l. 
(19
97
) 
Ta
n
za
n
ia
 
16
4 
30
-4
4 
Pr
o
bi
ng
 d
ep
th
 
16
%
 P
er
io
do
n
tit
is 
(pp
d≥
6m
m
) 
M
um
gh
am
ba
 e
t a
l. 
(19
96
) 
Ta
nz
an
ia
 
83
9 
3-
88
 
B
O
P 
Ca
lc
u
lu
s 
Pe
rio
do
nt
al
 
po
ck
et
s 
7.
4%
 h
ea
lth
y 
pe
rio
do
nt
iu
m
 
A
de
gb
em
bo
 a
nd
 E
l N
ad
ee
f 
 
(19
95
) 
N
ig
er
ia
 
46
31
 
15
-6
5 
W
H
O
 
ba
sic
 m
et
ho
ds
  
A
ll 
su
bje
ct
s 
n
ee
de
d 
o
n
e 
fo
rm
 
o
f p
er
io
do
nt
al
 
tr
ea
tm
en
t. 
B
ae
lu
m
 
et
 
al
.
 
(19
95
) 
K
en
ya
 
11
31
 
15
-6
5 
CP
IT
N
 
Pe
rio
do
nt
al
 
A
tta
ch
m
en
t  
O
n
ly
 
3 
in
di
v
id
ua
ls 
CP
I s
co
re
  
=
 0
 
M
um
gh
am
ba
 e
t a
l. 
(19
95
) 
Ta
nz
an
ia
 
17
46
 
3-
84
 
B
O
P 
Pe
rio
do
nt
al
 
po
ck
et
s 
G
in
gi
v
al
 
re
ce
ss
io
n
 
79
%
 
gi
n
gi
v
iti
s 
0.
5%
 P
PD
 
>
6m
m
 
13
%
 re
ce
ss
io
n
 >
4m
m
 
B
O
P 
B
le
ed
in
g 
o
n
 
pr
ob
in
g 
CP
I /
CP
IT
N
 
Co
m
m
u
n
ity
 
Pe
rio
do
nt
al
 
In
de
x 
o
f t
re
at
m
en
t n
ee
ds
 
PP
D
 
pe
rio
do
n
ta
l p
oc
ke
t d
ep
th
 
15
Table 2 Oral Health Related Quality of Life instruments for use in adults, their abbreviations, 
number of items contained, original reference and publications.  
Instrument Abbreviation Number 
of items 
Original Reference 
Oral Health Impact Profile OHIP-49 49 Slade & Spencer, (1994)  
Oral Health Impact Profile 
OHIP-14 
OHIP-14 14 Slade, (1997a) 
UK Oral Health Related 
Quality of Life Measure 
OHQoL-UK 16 McGrath & Bedi, (2001) 
Oral Impacts on Daily 
Performance 
OIDP 9 (8) Adulyanon & Sheiham, 
(1997) 
Geriatric (General) Oral 
Health Assessment Index 
GOHAI 12 Atchison & Dolan, (1990) 
Orthognatic Quality of 
Life Questionnaire  
OQoLQ 22 Cunningham et al., (2000) 
Oral Health Impact Profile 
(OHIP-EDENT) 
OHIP-20 20 Allen & Locker, (2002) 
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Table 3 Oral Health Related Quality of Life instruments used in children, their abbreviations, 
number of items contained and original reference  
Instrument Abbreviation Number of 
items 
Original Reference 
Early Childhood Oral Health 
Impact Scale  
ECOHIS 13 Pahel et al. (2007) 
Child Oral Health Impact Profile  COHIP for 
children 8-15 
yrs 
34 Broder and Wilson-
Genderson (2007) 
Surgical Orthodontic Outcome 
Questionnaire 
SOOQ 15/33 Locker et al. (2007)  
Child Oral Health related Quality 
of Life 
COHRQoL for 
8-10 yr olds 
25 Humphris et al. (2005) 
Child-Oral Impact on Daily 
Performance 
Child-OIDP 8 Gherunpong et al. (2004)  
Parental/caregiver perceptions  P-CPQ 31 Jokovic et al. (2003) 
Family Impact Scale (Family 
Impact of child oral and oro-
facial conditions) 
- 14 Locker et al. (2002) 
Child Perceptions Questionnaire  CPQ 11-14 37 Jokovic et al. (2002) 
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2. AIMS 
This study examined the prevalence, severity, socio-demographic distribution and associated 
factors of periodontal disease and tooth loss in pregnant Ugandan women at about 7 months 
of gestational age. Considering the importance of perceived oral health and oral impacts for 
the planning of dental care in pregnancy, this study further estimated the prevalence of oral 
impacts and the relationship between oral impacts and a range of clinical- and subjective oral 
health indicators. Finally, this study assessed the psychometric properties of an oral health 
related quality of life scale developed for children and their family and assessed the 
prevalence and clinical and non-clinical correlates of oral impacts in 6-36 months old children 
as reported by caregivers. Such information is pivotal for the planning and implementation of 
maternal and child oral health care programs in Uganda.  
2.1 Specific aims 
Paper I - The present study aimed to examine periodontal status and tooth loss in pregnant 
Ugandan women and assessed the relationship with parity, socio-economic factors, 
gestational age, dental care utilization and oral hygiene behavior. Following the propositions 
of Adler’s model (Adler et al., 1993), it was assumed that socio-demographic position and 
parity (shown to be closely related to socio-economic status) affected tooth loss and 
periodontal problems in pregnant women. Socio-demographic position and parity may act 
independently of, or through (i.e. mediated by) dental care utilization, psycho-social factors 
and oral hygiene behavior. 
Paper II - Focusing on pregnant women at about 7 months gestational age, this study aimed 
to estimate the prevalence of OIDP, and examine the relationship of oral impacts with 
periodontal status, tooth loss and self-reported symptoms suggestive of periodontal disease. 
18
Finally, this study examined whether or not tooth loss impacted on reported problems 
chewing common Ugandan foods and assessed the relationship of self-reported chewing 
problems with OIDP.  
Paper III- Focusing on Ugandan infants aged 6-36 months and their caregivers, and guided 
by the conceptual framework of Wilson and Cleary (1995), the purpose of this study was to 
examine the degree to which clinical and psycho-social factors relating to child oral health 
were associated with caregivers’ overall evaluation of child oral health and general health 
status. 
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3. MATERIAL AND METHODS 
3.1 Study area 
This thesis is based on two separate surveys, Survey I and Survey II conducted in the two 
Ugandan districts of Mbale and Kampala, respectively (Fig 4). At the time of study, Uganda 
was divided administratively into 80 districts. Each district is further subdivided into sub-
districts, counties and sub-counties. Districts are named after their administrative and 
commercial town. 
Uganda is a landlocked country located on the Eastern part of the African continent. Uganda 
has a population of approximately 31.3 million with an annual growth rate of 3.2%. The 
current Gross Domestic Product (GDP) per capita is estimated $1,100 [July 2008 estimate] 
(CIA, 2009) (www.cia.gov/library/publications/the-world-factbook/geos/ug.html) 
The total health expenditure per capita was estimated at 7.2% of the GDP. The total fertility 
rate of Uganda is 7.1 per woman. Antenatal coverage (at least 4 visits) is 47% and only 42.7% 
of deliveries are by skilled health personnel. Thirteen percent of the Ugandan population are 
urban dwellers and there exists a disparity with regard to percentage deliveries by skilled 
health personnel of 37.7% and 80.7% in rural and urban areas, respectively (WHO, 2009b). 
(http://www.who.int/whosis/data/Search.jsp) The Ministry of Health in Uganda requires all 
children aged 0-5 years to attend Mother Child Health Clinics for immunization and growth 
monitoring. The current Immunization coverage is reportedly to be over 80% for all 
childhood vaccines (WHO, 2009a). 
(http://www.who.int/vaccines/globalsummary/immunization/timeseries/tscoveragebcg.htm) 
The official languages in Uganda are English and Swahili, while other Niger-Congo (Bantu) 
and Nilo-Saharan languages are spoken. Uganda literacy rate is 66.8%.  
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Mbale district is located 190 km northeast of Kampala. The population is estimated to be 
721,242 (2002 census) of whom 92% are rural residents. The district is divided 
administratively into the sub-counties of Bubulo, Budadiri, Bulambuli, Bunghoko, Manjiya 
and the town centre, Mbale Municipality. Kampala, the capital city of Uganda, covers an area 
of 197 km2 and has a population of 1.2 million of whom 18% are under 5 years. Kampala has 
an overall literacy rate of 88.4% (www.cia.gov/library/publications/the-world-
factbook/geos/ug.html). Kampala is administratively divided into 5 divisions, two of which, 
Nakawa (42.5 km2 ) and Makindye (40.6 km2), constituted the study areas. In 2008, Nakawa 
had a total population of 300,000, including 80,000 females aged 15-49. The corresponding 
figures for Makindye were 380,000 and 100,000. 
3.2 Survey I 
3.2.1 Selection procedures and study profile (Table 4 and Fig 5) 
The material of Survey I which applies to Paper I and II (Table 4) was collected as a sub-
study of a multi-centre cluster-randomized behavior intervention trial PROMISE-EBF: 
exclusive breastfeeding promotion in sub-Saharan Africa, in Mbale district, Eastern Uganda 
between January 2006 and August 2008. The sample size of the oral health sub-study was 
estimated to be 800 pregnant women, assuming a prevalence of tooth loss (i.e. at least one 
tooth lost) of 50%, a precision of 0.05 and a design effect of 2. PROMISE-EBF included 
several outcomes, the size of the sample was calculated separately for each of them and the 
largest sample size acquired was adopted. Participating women were members of PROMISE-
EBF (Id NCT00397150 at http://clinicaltrials.gov) conducted in four sub-Saharan African 
countries; Uganda, Burkina Faso, Zambia and South Africa. In each country, 24-34 clusters 
were randomized with 12-17 intervention- and 12-17 control clusters and with > 800 
mother/infant pairs included per country. The units for randomization were clusters made up 
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of 1-2 villages with an average of 1000 inhabitants (35 infants per year given a birth rate of 
3.5%) (PROMISE-EBF-final scientific report, 2009). Recruitment of pregnant women into 
the study was made through a system with one designated recruiter in each cluster. The 
eligibility criteria were; pregnant women at about 7 months gestational age residing in- and 
intending to continue to live in the study areas and who consented to study participation. A 
woman could also be included if she had given birth and the baby was less than 1 week old. A 
total of 886 pregnant women were eligible to participate from whom information became 
available for 877 women (participation rate 98.9 %; mean age 25.6 sd 6.4) who participated in 
the PROMISE-EBF recruitment interview and the oral health interview. Seven hundred and 
thirteen women (mean age 25.5 sd 6.6) underwent a clinical oral examination at their own 
homes (Fig 6). The reason for not participating in the clinical examination was difficulties to 
locate women, withdrawal of consent and death.  
3.2.2 Ethical clearance 
Ethical clearance for the PROMISE-EBF study was obtained in each participating country 
including Norway (Appendix 1). Informed consent was obtained before enrollment into the 
study. A woman was approached by the recruiter to arrange a meeting with the study team. At 
this meeting the data collector explained to the woman and ensured that she understood the 
purpose and procedures of the study. The woman was informed that participation was 
voluntary, and that they could leave the study at any time without any consequences. A 
written copy of the information was left with the woman after obtaining consent. The woman 
either signed or gave a thumbprint when she consented. All signed forms were filed and kept 
at the study office. All subjects undergoing clinical examination who presented with pain as a 
consequence of acute oral conditions were referred for treatment as soon as possible. 
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3.2.3 Interviews with pregnant women in household settings 
A total of 6 interviews and one oral examination were scheduled for each participant; a 
recruitment interview for the PROMISE-EBF and an oral health interview at 7 months 
gestational age, followed by interviews at 3-, 6-, 12-, and 24 weeks post partum. Seven 
trained research assistants conducted face to face interviews in the participants’ homes. All 
questionnaires were translated to the local language Lumasaaba, commonly spoken in Mbale. 
Data collection was done using handheld computers with the software EpiHandy 
(www.epihandy.com). Data collected on handheld computers were synchronized daily with a 
server. The PROMISE-EBF study recruitment interview included the socio-demographic 
questions and lasted approximately 30 minutes (Appendix 2). The oral health interview lasted 
5 - 8 minutes and included questions about perceived oral health status, oral impacts on daily 
performances, OIDP, oral health knowledge and oral health related behaviors including dental 
visiting habits (Appendix 3).  
3.2.4 Oral clinical examination of pregnant women in household settings 
Mothers underwent a full mouth oral examination in their homes performed by a trained, 
calibrated dentist (M.W). The oral examination was done using a headlight torch as an 
artificial source of light with a dental mirror and CPI periodontal probe. Periodontal status 
was assessed using the Community Periodontal Index -CPI (WHO, 1997) while oral hygiene 
was assessed using Oral Hygiene Index Simplified, OHI-S (Greene and Vermillion, 1964). 
The two–digit (FDI) system of tooth nomenclature was used to indicate specific teeth. The 
mothers were also assessed for presence/absence of natural teeth (Appendix 4). 
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3.3 Survey II 
3.3.1 Selection procedures and study profile (Table 4) 
A cross-sectional Mother and Child Health Clinic (MCH)-based study was conducted in 
Kampala district during June-October 2007. One non-governmental (Kibuli) and one 
governmental (Naguru) MCH care facility were purposely selected in Makindye and Nakawa, 
respectively. Both facilities have large catchment areas and include community outreach 
clinics for the provision of child immunization. The inclusion criteria were caregivers with 
children aged 6-36 months attending the Kibuli and Naguru clinics for immunization and/or 
growth monitoring. Caregiver-child pairs who presented at the clinics for treatment of any 
illness were excluded. All caregiver-child pairs who attended the clinics during the study 
period and satisfied the inclusion criteria predefined for the study were eligible for 
participation. Out of 831 eligible caregivers approached, 816 agreed to participate (response 
rate 98.1%). This matched the required sample size of 800 mother/caregiver-child pairs pre-
calculated on the basis of a 30% prevalence of ECC and a standard error of 3% among 3yr old 
children. Another 5% was added to the sample size to account for children who had to be 
excluded from the analysis for being the second eligible child of the same mother/caregiver. 
Data were collected through oral clinical examinations, anthropometric measurements and 
structured interviews with the caregivers.  
3.3.2 Ethical issues 
The study ethical clearance was given by the Uganda National Council of Science and 
Technology (Appendix 5). Permission to carry out the study in Kampala was granted by the 
administrative authorities. All caregivers received a copy of information regarding the study 
which had been read to them in advance. Caregivers’ consented to participate in study by 
signing or thumbprint on prepared consent forms. All children undergoing clinical 
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examination who presented with pain as a consequence of acute oral conditions were referred 
for treatment as soon as possible. 
3.3.3 Caregivers Interview
A structured interview schedule was constructed in English and translated into Luganda (the 
main local language of the central region) by trained research assistants. Health professionals 
reviewed the structured interview for semantic and conceptual equivalence. Sensitivity to 
culture and selection of appropriate words were considered. Face to face interviews were 
conducted by research assistants with the caregivers in a private room at the MCH unit. The 
questions were on socio-demographics, common childhood illness and children’s oral quality 
of life as perceived by the caregivers.  
3.3.4 Clinical oral examination and anthropometric status 
The oral clinical examination was carried out by one trained and calibrated dentist (Josephine 
Kayondo) while a trained assistant recorded the observations (Fig 6). Caries of erupted teeth 
in the primary dentition was examined visually under field conditions using natural light and a 
mouth mirror. Lesions were recorded as present when a carious cavity was apparent on visual 
inspection. Data were collected on the tooth level and caries was recorded on fully and 
partially erupted teeth in terms of decayed, missing and filled teeth due to caries (dmft), using 
the World Health Organization (WHO) recommendations for oral health surveys (WHO, 
1997).  
Before the children were examined clinically, their weight and recumbent length were taken 
in accordance with World Health Organization recommendations (WHO, 2007). Standardized 
25 kg portable Salter Spring scales measuring to the nearest 0.1 kg were used to determine 
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weight. Recumbent length was measured to the nearest 0.1 cm with specially designed length 
boards. Using the WHO Child Growth Standards (WHO, 2007) (WHO Anthro 2005 software), 
anthropometric indices were constructed on the basis of weight, length, age and sex (WHO, 
2007). Wasting was defined as weight-for-height z-scores (WHZ) < -2 SD, stunting as height-
for-age z-scores (HAZ) < -2 SD and underweight as weight-for-age z-scores (WAZ) < -2 SD 
(WHO, 2007).  
3.4 Characteristics of the data and statistical analysis 
Data analyses were carried out using SPSS (version 15.0). Table 5 summarises the main 
statistical methods used in Survey I and Survey II. The significance level was set at 0.05 
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Table 4 Survey I and Survey II constituting the basis of the three papers in the thesis 
Paper Focus Sample description 
I Survey I 
Periodontal status and tooth loss in pregnant women
II Oral impacts on Daily performance (OIDP) of  pregnant 
women 
All women of approximately∗ 7 months gestation 
recruited into the PROMISE-EBF study from 24  
clusters (18 rural/ 6 urban) in Mbale district were
eligible for participation in the oral sub study  
Year: 2006 - 2008 (n=877) 
III Survey II 
Caretakers perception of child’s health  and oral health 
Purposive sampling of caregivers of 6-36 month 
old children attending MCH clinics at Naguru (n = 
275) and Kibuli hospital (n = 541) in Kampala 
Year: 2007 
                                                
∗
  Pregnant women recruited into study were identified by a local leader ’belly spotting’ so actual gestation age 
were given by women. 
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Table 5 Statistical tests and methods used in Papers I-III 
Statistical test/methods used Paper I Paper II Paper III 
Chi square + + + 
Logistic regression + + + 
Cronbach’s alpha - + + 
Cohen’s Kappa + + + 
Principal component Analysis, PCA + + + 
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Figure 4 Map of Uganda showing administrative divisions and Districts of Mbale and 
Kampala. 
29
Figure 5 Profile of participation in Survey I 
PROMISE-EBF 24 Clusters 
Total number of eligible women 
886 (100%)
Women who consented to 
participate in interviews 
877 (98.9%) 
Women who did not get 
clinical exam; inaccessible 
or denied consent 
173 (19.5%)
Women who underwent 
Clinical Exam 
713 (80.5%) 
Test re-test participants of 
clinical exam 
50 (5.6%) 
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Figure 6 Data collection in survey I and II 
a) and c) Clinical Examination of pregnant woman at their homes. 
b) Research assistant conducting interview with handheld computer  
d) Clinical examination of child at MCH clinic. 
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Figure 7 Members of PROMISE-EBF Study team (Mbale site) 
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4. RESULTS 
4.1 PAPER I: Socio-demographic factors related to periodontal status and tooth loss of 
pregnant women in Mbale district, Uganda 
The prevalence of tooth loss for any reason was 35.7%. The prevalence of periodontal disease 
according to CPI score was 0.6% who presented with shallow pockets (4-5mm), while 3.3% 
and 63.4% displayed bleeding and calculus, respectively. A total of 32.7% were without any 
sign of periodontal disease. Binary logistic regression analyses revealed that older women, 
women from larger households and those presenting with microbial plaque were respectively, 
3.4, 1.4 and 2.5 times more likely, to have CPI score >0 whereas women who used bed nets 
were less likely (OR = 0.6) to have CPI score>0. Rural (OR= 0.9), nulliparous (OR=0.4) and 
women who never visited a dentist (OR=0.04) were less likely, whereas women from larger 
households (OR=1.5) were more likely to have lost at least one tooth. 
4.2 PAPER II: Periodontal status, tooth loss and self-reported periodontal problems 
effects on oral impacts on daily performances, OIDP, in pregnant women in Uganda: a 
cross-sectional study.  
Seven of the original 8 OIDP items were translated into the local language of Lumasaaba. 
Cronbach’s alpha was 0.85 and 0.80 in urban and rural areas, respectively. The prevalence of 
oral impacts was 25% in the urban and 30% in the rural area. Corresponding estimates for 
CPI>0 were 63% and 68%. Adjusted ORs (95% CI) for having any oral impact were 1.1 (0.7-
1.7), 1.9 (1.2-3.1), 1.7 (1.1-2.7) and 2.0 (0.9-4.4) if having respectively, CPI>0, at least one 
tooth lost, tooth loss in molars and tooth loss in molar-and anterior regions. The Adjusted 
ORs (95% CI) for any oral impact if reporting periodontal problems ranged from 2.7(1.8-4.2), 
(bad breath) through 8.6 (5.6-12.9), (chewing problem) to 22.3(13.3-35.9), (toothache). 
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4.3 PAPER III: Factors associated with caregivers’ perception of child’s health- and oral 
health status: a study of 6-36-month- olds in Uganda 
Poor child oral health was reported by 40.2% and 17.5% of caregivers who reported their 
children’s health as, respectively, poor and good. Having the least family wealth OR= 1.9 
(95% CI 1.1-3.3) and reporting distressed family activities OR= 2.3 (95% CI 1.5-3.2) were 
associated with higher odds of reporting poor child oral health, whereas being a rural resident 
OR=0.5 (95% CI 0.2-0.7) and reporting no symptoms during tooth eruption OR= 0.3 (95% CI 
0.2-0.7) were associated with lower odds of reporting poor child oral health. Perception of 
poor child oral health OR=2.8 (95% CI 1.9-4.2) and having the least family wealth OR= 1.7 
(95% CI 1.1-2.9) were associated with higher odds of reporting poor child health status, 
whereas no stunting was associated with lower odds OR=0.5 (95% CI 0.3-0.7). 
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5. DISCUSSION 
This section considers important methodological issues and discusses the main findings of the 
papers constituting the present thesis. The results are discussed in detail in the individual 
papers.  
5.1 Methodological considerations 
The present thesis utilized data collected in two cross-sectional sample surveys that included 
structured interview schedules and clinical oral examinations. Sample surveys were utilized 
firstly, to provide estimates of clinical- and subjective oral health characteristics of the two 
study populations; 6-36 months old children in Kampala and pregnant women resident in 
Mbale districts of Uganda. Secondly, sample surveys were utilized to test statistical 
hypotheses regarding correlates of clinical- and perceived oral health status in the two study 
populations investigated. One of the main advantages of employing the sample survey method 
is that it yields information on many variables of a large number of people at a relatively low 
cost (Moser and Kalton, 1971). Limitations of the sample survey approach are discussed 
below and also in detail in the individual papers of the thesis. 
5.1.1 Reliability 
A test is considered reliable when repeated measurements, made under constant conditions, 
will give the same result (Moser and Kalton, 1971). In measuring of an attribute, reliability is 
concerned with the degree of consistency or accuracy (Polit and Hungler, 1991). 
Measurement error plays a key role in reliability; thus a reliable instrument minimizes the 
error component and maximizes a true component of a score. In this study, several measures 
were taken to ensure data quality. They included training of research assistants who were 
fluent in the local language prior to study, pilot studies and repeated checks during the data 
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entry process. Furthermore, with regard to clinical examinations, all measurements were 
carried out by one investigator in each survey. Reproducibility assessed by duplicate clinical 
examinations of 50 pregnant women in Mbale gave kappa values of 0.91 for missing teeth and 
kappa values ranging from 0.48 to 0.85 for CPI scores of index teeth (Paper I and II). Due to 
ethical and logistical reasons, re-interviews could not be carried out with pregnant women in 
Mbale. Duplicate interviews and oral clinical examinations of 50 randomly selected child-
caregiver pairs in Kampala provided kappa statistics of 1.0 for children’s prevalence of dental 
caries and number of teeth erupted, whereas kappa values ranged from 0.24-0.91 for 
children’s oral health as perceived by caregivers (Paper III). 
For internal consistency reliability estimation, a single test is administered on one occasion 
and the items are tested for homogeneity (Streiner and Norman, 2003). That is, all the items 
should be tapping different aspects of the same attribute (Streiner and Norman, 2003). Thus, 
the more homogenous items the higher the correlation (Cronbach’s alpha). Therefore, the 
more reliable the measure, indicating that they measure the same underlying concept. In Paper 
II, the 7 OIDP items gave Cronbach’s alpha of 0.85 and 0.80 among pregnant women in urban 
and rural areas of Mbale. In Paper III, the early child oral impact score and the family impact 
score adapted from the ECOHIS (Pahel et al., 2007) and Locker’s Family Impact Scale 
(Locker et al., 2002) gave Cronbach’s alpha of 0.8 and 0.9, respectively. The values of 
internal consistency obtained in this thesis indicate exemplary internal consistency according 
to McDowell and Newell (1996). 
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5.1.2 Validity 
There are two aspects of validity: internal validity which deals with the question of whether a 
true measure is obtained for the subjects under study; and external validity which relates to 
whether the findings can be generalized to a wider population (Moser and Kalton, 1971). 
5.1.2.1 Internal validity 
Acceptable reliability estimates obtained from the instruments utilized in this study does not 
necessarily ensure their validity. The most accurate ways of obtaining correct diagnoses for 
decayed teeth, tooth loss and periodontal status would have required x-ray units, adequate 
lighting, etc. and women’s dental history to obtain reasons for tooth loss. The clinical 
examinations were conducted under field conditions according to the recommendations by 
WHO (1997) and might have introduced bias by misclassification. In addition, subjective oral 
health indicators were assessed using self-report methods, which are prone to recall- and 
social desirability bias. In this study, validity was justified by the associations between 
pregnant women’s OIDP scores and clinical- and self-reported oral health – all relationships 
observed to be in the expected direction (Paper II) and by the positive associations obtained 
between children’s dental caries and Child Oral Impact / Family Impact score (Paper III). 
Furthermore, as construct validity is dependant on theory, the observed associations 
harmonizing the propositions of Wilson’s and Cleary’s model (1995) (Paper II& III) and the 
Adler model (Paper I) is as much a test of theory as of the validity of the measurements.  
Assessment of the validity of the results of the present thesis involves a consideration of 
alternative explanations of the associations observed in terms of chance, bias and confounding. 
Since the size of the study populations investigated in this study was relatively large, even 
very small and clinically less meaningful differences could be deemed unlikely to be caused 
37
by chance. This problem could have been solved by use of confidence intervals. On the other 
hand, most statistically significant relationships identified in the three papers were of 
substantial magnitude, thus showing beyond doubt that they could not have reached statistical 
significance due to a large sample size alone. Evaluating the role of bias as an alternative 
explanation of an observed relationship is another necessary step in interpreting the study 
results. The role of selection bias in Survey I is considered in detail in Paper I. A recall period 
of six months utilized for the OIDP scale among pregnant women has proved successful in a 
number of studies of adult populations, indicating fewer problems with recall bias. Paper II 
describes in detail the validity of the modified OIDP inventory utilized among pregnant 
women in Mbale. Unlike bias, confounding is a consequence of the complex relationship 
between various independent variables and outcomes. In the present thesis, confounding was 
considered and controlled by stratified analyses, multiple variable analyses, thus comparing 
unadjusted and adjusted findings and moreover by age standardization when comparing urban 
and rural findings of periodontal disease and tooth loss (Paper I).
5.1.2.2. External validity 
Convenient sampling method was utilized in Paper I and II, constituting a sub-study under the 
PROMISE-EBF study that recruited pregnant women for subsequent randomization into a 
randomized controlled trial. Mbale district and 24 clusters (18 rural and 6 urban) within 
Mbale were selected based on accessibility (the road standard, probability to use car in the 
rainy season, access to water, church, school etc) criteria without random selection. All 
pregnant women in the selected 24 clusters in Mbale were eligible for study.  Due to the 
convenience sampling design it is difficult to assert the representativeness of the study 
participants with respect to the population of pregnant women in Mbale district or in Uganda, 
generally. However, the urban-rural trend with regard to indicators of socio-economic status 
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observed among pregnant women from Mbale is comparable to those found in the general 
population of Uganda (See Paper I, Table 1). Thus, Urban Ugandans tend to have higher 
education and to be wealthier than their rural counterparts. There are reportedly increasing 
poverty levels as one moves from city centers to rural areas (UBOS, 2007) 
(www.geocities.com/literracyaiduganda/demographics.html). Moreover, the main aim of the 
oral health interview and clinical examination presented in Paper I and Paper II was to 
identify correlates of periodontal disease and tooth loss and to examine the pathways of 
association of socio-demographics, parity and health related variables with the oral health 
outcomes of interest. As such the external validity was deemed to be of less importance in the 
oral sub study as in the main PROMISE-EBF study. For a detailed discussion of the 
representativeness of the study population of caregiver-children pairs in Kampala, see Paper 
III. 
5.1.2.3 Cross cultural adaptation 
Most measures of health related quality of life are developed in English language and are 
intended for use in English speaking countries (Guillemin et al., 1993). It is therefore 
important to develop measures specifically designed for use in other non-English speaking 
populations, like caregivers of young children and pregnant women in Uganda, since cultural 
groups differ in disease expression and in use of various health care systems (Guillemin et al., 
1993). However, this would be costly both in terms of time and money, hence translation and 
adaptation of health related quality of life measure (Child Impact score /family impact score 
and the OIDP-inventory) into local Ugandan languages was mandatory (Paper II and III). In 
this study guidelines for cross cultural adaptation (Paper II and III) were adhered to in order to 
preserve sensibility of the quality of life measure inventories (Guillemin et al., 1993).  
39
5.2 Discussion of major findings 
5.2.1 Prevalence of oral disease and OHRQoL  
As shown in Paper I, there were no cases of severe periodontal disease in terms of pockets of 
more than 6mm (CPI code 4). Only 1.7% and 0.2% of the women investigated had shallow 
pockets of 4-5mm (CPI code 3) in urban and rural areas, respectively. The prevalence of 
bleeding (CPI code 1) was low for both urban and rural women (4.4%, 2.8%), whereas that of 
calculus deposits (CPI code 2) was high (56.9% in urban and 65.3% in rural). The figures 
presented in Paper I are not easily comparable, as relatively few studies of periodontal disease 
have been conducted in the Ugandan population generally and in pregnant women, 
specifically. Muwazi et al. (2005) investigated prevailing oral conditions in the general 
Ugandan population and reported high prevalence’s of calculus deposits amounting to 56% in 
12- yr- olds and 79.3% in 35-44- yr- olds. A study of post partum women in Tanzania 
reported prevalence of calculus and periodontal pockets amounting to 99% and 30%, 
respectively (Mumghamba et al., 2006). Studies of the general sub-Saharan African 
populations have continued to report high prevalence of calculus (Ngatia et al., 2008, Varenne 
et al., 2004) and low prevalence of periodontal pockets (Mumghamba et al., 1996, Frencken et 
al., 1999, Mumghamba et al., 1995). A possible reason for the low severity of periodontal 
disease observed in sub-Saharan African populations may be related to genetic factors and 
host risk factors (Albandar, 2002, Johnson, 1989). In contrast, studies conducted among ante 
partum and postpartum women in other parts of the world have observed higher prevalence of 
periodontal disease. Though, direct comparison of the present prevalence estimates with those 
found elsewhere may be of limited value due to the variations in scoring between 
investigators. It is notable that a prevalence as high as 31% shallow pockets of 4-5 mm, was 
observed in pregnant Japanese women (Miyazaki et al., 1991). Another study among a group 
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of UK women of various ethnicity assessed immediately after delivery by Davenport et al. 
(2002) reports an even higher prevalence of 44% shallow pockets.  
The mean number of teeth lost amounting to 0.7 is considerably lower than the 2 teeth lost per 
individual reported among pregnant women of similar age in Tanzania (Scheutz et al., 2002). 
The reported common causes of tooth loss are extraction, trauma or spontaneously due to 
advanced disease (Baelum et al., 1997, Kida et al., 2006). There is a scarcity of studies of 
tooth loss in the Ugandan population. Available information on tooth loss is from studies of 
dental caries and the missing component of the DMFT index employed (Okullo et al., 2003, 
Muwazi et al., 2005). Some information about tooth loss emanates from studies on traditional 
practices that involve tooth mutilations (Bataringaya et al., 2005) including subjects of 
younger age compared to the pregnant women participating in Survey I (Kiwanuka et al., 
2004, Okullo et al., 2003, Nalweyiso et al., 2004, Robinson et al., 2005). In the neighboring 
countries of Tanzania and Kenya, studies of tooth loss have been conducted in different age 
groups providing evidence of higher prevalence of tooth loss than that observed among 
pregnant Ugandan women (Kida et al., 2006). Dental caries continues to be the most 
dominant cause for tooth loss both in industrialized and developing countries even though 
periodontal disease may be an important predictor (Manji et al., 1988, Copeland et al., 2004, 
Baelum et al., 1997). 
Paper II examined the impacts of oral condition on pregnant women’s daily life activities 
using a modified 7 item OIDP inventory. The prevalence of OIDP of 25% and 30% observed 
among urban and rural women, respectively were lower than that estimated in young Ugandan 
and Tanzanian adults of comparable ages from the general populations (Masalu and Astrom, 
2003, Astrom and Okullo, 2003). On the other hand, it is similar to the OIDP prevalence of 
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33% found in a study of pregnant women in Brazil (de Oliveira and Nadanovsky, 2006). Oral 
impacts were reported most frequently by women who experienced chewing problems and 
toothache. This finding agrees with a study of pregnant women in South India where the 
highest impact on quality of life were observed among women who reported painful mouth 
and difficulty eating (Acharya et al., 2009). 
The findings presented in Paper III indicate a substantial burden from oral diseases in 
Ugandan children 6-36 months old, 18.1% children had tooth decay, thus supporting findings 
reported previously among pre- and primary school children in East Africa (Kiwanuka et al., 
2004). The reported prevalence of ECC in sub-Saharan pre-school children (50%-60% early 
childhood caries) have been found to be comparatively higher than those found in 
industrialized populations (Nalweyiso et al., 2004, Kiwanuka et al., 2004). This study 
supports the evidence that poor dental health besides immediate impact on child’s health and 
growth has further impacts which should be identified and addressed. This is especially 
important in populations where access to dental care is limited (Gussy et al., 2008). 
5.2.2 Socio-economic correlates of oral disease and oral health related quality of life 
This study investigated socio-economic disparities in periodontal status, tooth loss and 
OHRQoL among pregnant women, as well as in the health and oral health status of 6-36 
months old children as reported by their caregivers. As shown in Paper I, older women and 
those of lower socio-economic status (in terms of larger households and parity) were more 
likely than their counterparts to present with signs of periodontal disease and tooth loss. The 
pattern of positive correlation between periodontal disease and age has been observed 
previously in Uganda (Albandar et al., 2002, Muwazi et al., 2005) and in studies conducted 
elsewhere (Borrell et al., 2005, Taani et al., 2003, Petersen and Ogawa, 2005). The age 
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distribution of periodontal disease is the basis on which WHO indicator ages were 
recommended for use in country surveys (Petersen and Ogawa, 2005). Tooth loss is known to 
be influenced by non dental factors such as socioeconomic-, behavioral- and attitudinal 
factors observed in the population (Kida et al., 2006, Baelum et al., 2007, Baelum et al., 1997). 
As presented in Paper I, women of higher parity presented with higher tooth loss than their 
lower parity counterparts. This may confirm the hypothesis that parity is positively related to 
number of missing teeth in young pregnant low-income country women. This hypothesis has 
persisted as a belief in many cultures, however, it is yet to be proven in studies neither in 
developed nor low-income countries (Russell et al., 2008). Parity related tooth loss could be 
interpreted as accumulated tissue destruction across time rather than an intrinsic parity related 
abnormality. In fact, previous studies have shown that both pregnancy and maternity alter 
dental visiting-and treatment patterns in women (Timothe et al., 2005). 
In Paper III, caregivers who lived mostly in urban areas and those of poor family household 
wealth were more likely than their counterparts in the opposite groups to perceive poor child 
oral health status. Moreover, poor family wealth and stunting were the strongest predictors of 
caregivers’ response to children’s overall health status. In that paper stunting (height for age) 
was used as a proxy measure for child health inequality at the individual level since it is 
evident that the distribution of healthy children’s height is never affected by ethnicity or race 
by the first five years of life. Wamani et al. (2006) in a study of Western Ugandan infants 
confirmed the relationship between SES and stunting. Similarly, Engebretsen et al. (2008) in a 
study from the same catchment area Mbale, Eastern Uganda, thus, advocating the use of 
stunting as an indicator or proxy of socio-economic status. 
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Few studies have examined socio-economic disparities in health- and oral health status and in 
related behaviors in pregnancy and early childhood in sub-Saharan Africa, where access to 
oral health care services at the local community level is at best very limited. Moreover, 
whether social inequality in oral health related behaviors account for the social gradient 
commonly seen in clinical and subjective oral health outcomes has not been examined 
focusing adults and children in non-occidental socio-cultural contexts. This is notable, since 
the oral health policy of many sub-Saharan African countries gives priority to children as 
target groups for oral health care services and since such studies might have important policy- 
and oral health program implications. In accordance with the propositions of Adler’s model 
(1993), the study presented in Paper I revealed that the effect of parity on the prevalence of 
periodontal disease in pregnant women might have been mediated by other socio-
demographic variables, psycho-social- and oral hygiene related factors. 
Sub-Saharan Africa has the poorest overall health indicators in the world (WHOSIS, 
Schellenberg et al., 2003). Markers of socio-economic stratification in terms of international 
classifications of occupational status and income are not easily applied in sub-Saharan Africa, 
thus modifications have been proposed (Schellenberg et al., 2003). Various measures have 
been used to describe socio-economic disparity in health and oral health (Adler and Ostrove, 
1999). The SES may be assessed as a single variable, a collection of variables and/or a 
computed variable. For instance Frencken et al. (1999) in a Zimbabwean National survey 
describe SES using location where lower SES were individuals who lived in rural suburbs 
while higher SES were those who lived in the urban suburbs. In the present study, a 
combination of socio-economic status indicators were applied in terms of place of residence, 
educational level, household wealth index, size of household, parity, owning land and use of 
bed nets. The family wealth index was computed using principal components analysis, a 
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method described in detail by Filmer and Pritchet (2001) suitable in the absence of 
information on income and expenditure. The asset index is a good proxy for long run 
economic status and tends to be reliable for use in populations where the ownership of assets 
between poor and rich is marked. This wealth measure is based on a weighted sum of self-
reported household assets and the more conventional measure of parental education. The 
wealth index showed good discriminate power against caregivers’ perceptions of health and 
oral health status of their children as well as against number of lost teeth in pregnant women. 
In addition, this study used a surrogate area based social indicator of place of residence, as 
suggested by Locker (2000). Area-based measures of socio-economic position reflect the 
socio-economic context in which people live rather than their personal wealth. Place of 
residence was used as a supplement to individual wealth data to add exploratory power to the 
models of oral health inequalities both in Survey I and Survey II. The mechanisms by which 
SES influences oral health to cause differences in counterparts are posed to be- levels of 
knowledge with regard to maintaining good oral hygiene, access to care, and affordability of 
services (Frencken et al., 1999, Taani et al., 2003, Copeland et al., 2004).  
5.2.3 Clinical- and non- clinical correlates of OHRQoL  
In Paper II, this study demonstrated a strong association between tooth loss and OHRQoL as 
measured by OIDP in pregnancy. This is consistent with other studies where clinical 
conditions have significant relationship with OHRQoL measures (Tsakos et al., 2006). On the 
other hand, there was no association with periodontal disease (CPI>0). This finding is also 
consistent with previous reports in the literature. The literature is unambiguous with respect to 
the relationship between normative measures of oral health and OHRQoL. Though few 
studies are focused on periodontal health and its impact on quality of life, there are studies of 
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individuals with severe periodontal disease that confirm a relationship (Needleman et al., 
2004, Ng and Leung, 2006). 
Reported oral health symptoms discriminated statistically significantly OHRQoL even when 
controlled for confounding, as shown in Papers II and III. This finding supports the use of 
OHRQoL measures together with objective clinical measures in oral health assessment (Ng 
and Leung, 2006). There are lifestyle and behavior factors that may influence the occurrence 
oral disease, and thereby OHRQoL (Cohen and Jago, 1976). These include tobacco use and 
oral hygiene among others. In Paper II, the number of women who ever smoked was too small 
to be entered into the statistical analyses. In general, the findings of the present study confirm 
the propositions derived from Wilson and Cleary (1995). Thus, Oral health indicators 
belonging to various levels of the conceptual hierarchy of the model of Wilson and Cleary 
(1995) influenced OHRQoL and should be studied further. 
5.3 Conclusion  
• Considerable proportions of pregnant women suffered some sign of periodontal disease 
(CPI>0) and any tooth loss. In spite of relatively high prevalence of oral disease 
observed in this study, only about one third of the pregnant women investigated 
reported any impact on daily performances.  
• This study identified increasing age, low socio- economic status, and poor dental 
hygiene as the main risk indicators for periodontal disease, whereas low socio-
economic status, urban residence, multi-parity and dental attendance emerged as the 
main risk indicators for any tooth loss. 
• This study identified any sign of periodontal disease and tooth loss as risk indicators of 
increased oral impacts on daily performances. Oral problems, such as toothache, 
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problems with chewing and bad breath impacted negatively on women’s oral health 
related quality of life. 
• Forty percent of caregivers evaluated child oral health as poor if child’s general health 
status was poor. If child general health status was good, a total of 17 % of the 
caregivers recognized child oral health as poor. Predictors of poor child oral health 
status were low socio-economic status and distressed family activities. No experience 
of symptoms during tooth eruption and child identified as not being stunted decreased 
the likelihood of caregivers reporting poor child oral health and general health status.  
5.4 Recommendations 
The findings of the present study point to a need to improve access to oral health care and oral 
health education for pregnant women, 6-36 months old children and their caregivers in 
Ugandan population. Survey I findings support the proposal of including an oral health 
education component for maternity care providers. It is possible that women are more 
acceptable to health information during pregnancy (Boggess, 2008), therefore information 
with regard to oral health on the benefits, safety, misconceptions could be initiated at the 
Antenatal care clinics. ANC may provide opportune time for positive oral health messages 
that enhance women and their children’s oral health. Furthermore, since teeth begin to form in 
utero, continue to develop post natal and starts eruption at the age of 6 months, the importance 
of good health for mother during pregnancy and child in early years cannot be 
overemphasized. The central role of women for children’s health and oral health – as 
promoters, caregivers and role models, should be utilized in oral health promotion programs 
(Thorpe, 2006). Oral health promotion messages can be designed for MCH clinics. MCH- and 
ANC clinics are accessed by all strata of society with an added advantage of communicating 
health promotion messages not only to women, but also other caregivers such as fathers and 
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other caregivers that might present children at the clinics. The option of integrating oral health 
promotion into existing health programs in low-income countries like Uganda, is potentially 
cost effective and might increase sustainability (Thorpe, 2006, Muhirwe, 2006).  
Socio-economic disparities in oral health status and OHRQoL should be addressed by making 
services and information more accessible to all population strata through community based 
health and oral health programs. Oral health professionals should consider providing oral 
health information in the rural areas in particular, as this is where the majority of the Uganda 
population currently resides (UBOS, 2007). The current distribution of oral health services in 
Uganda is about 80% in the urban areas (Muhirwe, 2006). It is the responsibility of oral health 
professionals to advocate policy that will lead to resource mobilization that might improve 
access to appropriate oral health care for all.  
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